INTRODUCTION
Supply chain contracts are widely used as a coordination mechanism in supply chain management. Oliveira et al. [1] proposed a supply chain contract in electricity markets with multiple generators and retailers and considered several market structures. Seifert et al. [2] studied the priceonly contracts in a three-echelon supply chain and examines the impact of sub-supply chain coordination (sub-coordination).
In the absence of any disruption, with the above contracts, the supply chain can achieve channel coordination. However, various unexpected events such as September 11, the West Coast port lockout of 2002, hurricanes Katrina and Rita in 2005 disrupt the system and lead to huge losses. Supply chain disruption management is concerned with how to make optimal reacting decisions when system faces disruptions, so as to minimize the loss caused by disruptions. Guarnaschelli et al. [3] introduced a generalized model to provide automation to the disruption management function of Supply Chain Event Management (SCEM) systems. Schmitt [4] investigated a multi-echelon system where disruptions can occur at any stage and evaluated multiple strategies for protecting customer service if a disruption should occur. Sawik [5] dealt with the optimal selection of supply portfolio in a make-toorder environment in the presence of supply chain disruption risks.
A critical assumption made in previous supply chain literatures is that the supplier has complete knowledge about the retailer's cost structure. Clearly, this assumption will seldom be fulfilled in practice. Caoa et al. [6] modeled the optimal wholesale contract design problem in a dual-channel supply chain under information asymmetry. Chu and Leon [7] studied the problems of coordinating serial and assembly inventory systems with private information where end-item demands are known over a finite horizon. ABSTRACT: This paper studies supply chain contract models with asymmetric information when the retailer's cost is disrupted. While the retailer faces a non-linear demand function, supply chain contract models under asymmetric information are proposed in a regular scenario. When the retailer's cost distribution is fluctuated by disruptions, the new adjusted policies as emergency strategies of supply chain under asymmetric information are obtained, which can still coordinate the supply chain under disruptions. Using numerical methods, the impact of the cost disruptions on decisions about optimal order quantity and system expected profit are analyzed. KEYWORD: Supply Chain Contract; Disruption Management; Asymmetric Information
International Conference on Industrial Technology and Management Science (ITMS 2015) not know. We assume   To provide a benchmark, we first investigate the centralized situation where one central decision maker seeks to maximize total system profits. The supply chain system's expected profit can be written as 
, and the optimal order quantity
. Then the supply chain system's expected profit is
2.2
The supply chain contracts under disruptions Now we consider the situation with asymmetric information under disruptions. We assume that there are only retailer's cost disruptions and other settings are unchanged. The situation is as follows, after the supplier's production plan is made and before the selling season is coming, unforeseeable events take place, and it makes the retailer's cost disruption, i.e., the cost distribution changes from F to G (its density function is assumed to be g ). Same as the distribution function F , we assume the distribution function of demand G is differentiable and strictly increasing and
denote the mean value as  . Under the disruptions, we assume the optimal emergency production quantity is Q . When an original plan is revised, there will be some deviation cost associated with the adjustment. By considering the deviation cost, the supply chain system's expected profit function under disruptions can be written as: Under the disruptions, we assume the optimal emergency production quantity is 
. The optimal order quantity is 
The optimal order quantity is
NUMERICAL ANALYSIS
In this section, we give several numerical examples to analyze the effects of optimal order quantity, and system expected profit. Let 2
Fc is uniform with mean value 10   . Disruptions might cause the increase or decrease of retailer's cost. We assume the value of  varies from 2 to 18. Fig.1 and Fig.2 illustrate the impact of varying  on the optimal order quantity and the system expected profit. From those two figures, we can see that the optimal order quantity and the system expected profit is a non-linearly decreasing function of  . This implies that the higher  , the less the order quantity and the expected profits. If variation of retailer's cost is sufficiently small, the supply chain strategies are not changed. We have investigated supply chain contracts under asymmetric information with and without retailer's cost disruptions. Based on the analysis above, we can draw a conclusion that it is optimal for the supply chain to keep original production plan if variation of retailer's cost is sufficiently small; otherwise decisions must be adjusted.
